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(54) DETECTION OF HARMFUL SUBSTANCE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for detecting a harmful substance by the use 
of a microorganism in which the chemical sensitivity of the microorganism is utilized for 
expanding the range of detectable harmful substances. 

SOLUTION: This method for detecting a harmful substance to judge whether the harmful 
substance is contained or not in a test sample comprises the following processes; a. a process 
for obtaining in a constant concentration a microorganism capable of proliferating in an artificial 
culture medium having specific conditions; b. a process for making a test culture medium 
containing a constant amount of the test sample and a control culture medium not containing 
the test sample in the same culture medium and then inoculating a constant amount of the 
microorganism in the centers of the culture media, respectively; c. a process for culturing the 
control culture medium and the test culture medium in the same culture conditions until the 
colony of the microorganism is observed; d. a process for comparing a colony formed in the test 
culture medium with the colony made in the control culture medium, and then measuring the 
difference; and e. a process forjudging on the basis of the measured difference whether the 
harmful substance is contained or not in the test sample. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Process which obtains the microorganism which can be increased by fixed 
concentration in the artificial culture medium of the approach: a. specification conditions 
which are the detection approach of harmful matter of judging whether harmful matter 
existing, and include the following process in a test sample; 

b. Process which creates the trial culture medium which carried out constant-rate addition of 
the test sample on the same culture-medium conditions, and the contrast culture medium 
which is not added, and inoculates the microorganism of a constant rate into each at the core 
of a culture medium; 

c. Process which cultivates a contrast culture medium and a trial culture medium by the same 
culture condition until the colony of said microorganism is observed in a contrast culture 
medium; 

d. The process which judges whether harmful matter exists in a test sample based on process; 
which compares the gestalt-description of the colony formed in the trial culture medium, and 
the colony formed in the contrast culture medium, and measures a difference, and the 
difference of which e. measurement was done. 

[Claim 2] The detection approach of the harmful matter characterized by using the time 
amount change pattern of the gestalt-description of a colony for said comparison by repeating 
Process d continuously or intermittently and performing it in the detection approach of 
harmful matter according to claim 1 . 

[Claim 3] In the detection approach of harmful matter according to claim 1 or 2, it sets on 
each culture-medium condition, using the pair of a trial culture medium and a contrast culture 
medium to which culture-medium conditions were changed in the specific range two or more. 
The detection approach of the harmful matter characterized by judging whether the gestalt- 
description of the colony formed in the trial culture medium and the colony formed in the 
contrast culture medium is compared, and harmful matter exists in a test sample based on 
those differences. 

[Claim 4] The detection approach of the harmful matter characterized by using the phase 
diagram which expresses the relation between culture-medium conditions and the gestalt- 
description of a colony with the comparison of said colony to either of claim 1 to claims 3 in 
the detection approach of the harmful matter a publication. 

[Claim 5] The detection approach of the harmful matter characterized by using the phase 
diagram which expresses the relation between culture-medium conditions and the time 
amount change pattern of the gestalt-description of a colony with the comparison of said 
colony to either of claim 1 to claims 4 in the detection approach of the harmful matter a 
publication. 

[Claim 6] In the detection approach of the harmful matter a publication, the microorganism of 
the kind with which plurality differs in either of claim 1 to claims 5, or a stock, respectively 
independently Or mix at a specific rate and it cultivates in a single or two or more culture- 
medium conditions. The gestalt-description of the colony formed in each contrast culture 
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medium and trial culture medium, its time amount change pattern, and all the phase diagrams 
showing relation with culture-medium conditions Or the detection approach of the harmful 
matter characterized by judging whether either is compared and harmful matter exists in a test 
sample based on those differences. 

[Claim 7] The detection approach of the harmful matter characterized by omitting the 
contrast culture-medium creation for every trial by measuring beforehand the gestalt- 
description of the colony formed in either of claim 1 to claims 6 in a contrast culture medium 
about each microorganism kind, a stock, or mixed microbial population in the detection 
approach of the harmful matter a publication, its time amount change pattern, those phase 
diagrams, and those error range. 

[Claim 8] detection approach:a. of the harmful matter characterized by including the 
following processes in either of claim 1 to claims 7 in the detection approach of the harmful 
matter a publication as the parameter used for said comparison in a contrast culture medium, 
and a measuring method of the error range — process; which obtains each microorganism or 
microbial population by fixed concentration 

b. Process which creates two or more artificial culture media which changed culture-medium 
conditions gradually in the specific range, and inoculates the specific microorganism or the 
microbial population of a constant rate into each at the core of a culture medium; 

c. Process cultivated by the same culture condition until the colony of the inoculated 
microorganism or microbial population is observed in each culture medium; 

d. The process which obtains the gestalt-description of each average colony, and its error 
range from said b by repeating the process of d about process; which measures the gestalt- 
description of the average colony in each culture-medium condition, and its error range by 
repeating said b to c the number [ handling / a number / statistical ] of times and two or more 
microorganisms e. Different, or microbial population, and is put in a database. 

[Claim 9] The detection approach of the harmful matter characterized by choosing said 
microorganism as either of claim 1 to claims 8 from the group to which it consists of 
Escherichia coli (Escherichia coli), a Bacillus subtilis (Bacillussubtilis), Salmonella 
(Salmonella), Proteus (Proteus), Serratia (Serratia), various variants of MIKUSO bacteria 
(Myxococcus), and those mixed microbial population in the detection approach of the 
harmful matter a publication. 

[Claim 10] In the detection approach of harmful matter given in either of claim 1 to claims 9 
Said test sample Drugs, a agricultural chemistry-product, a chemical, agricultural chemicals, 
food, The detection approach of the harmful matter characterized by being chosen out of 
those intermediate products, factory emissions, a pollutant, dust, waste fluid, water-and- 
sewage water, the water of a general river, a lake, and the sea, an underground water, the 
water from common soil or a solvent extraction object, storm sewage, and the group that 
consists of those combination objects. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the detection approach of harmful matter of 
judging using biological assay whether harmful matter being contained in the test sample. 
[0002] 

[Description of the Prior Art] In order to avoid that the general public for protection of the 
laborers of the production process which deals with harmful matter, and the consumer using 
the product containing it contacts the harmful matter (agricultural chemicals etc.) sprinkled 
intentionally or the harmful matter revealed in un-meaning, the harmful matter leakage 
monitor in a place of business etc. and the monitor of the harmful matter in an environment 
are performed. 

[0003] As the one approach, a sample is extracted from target water, air, soil, etc., and 
measuring whether harmful matter is contained in it is performed. Specifically, the 
physicochemical analysis method of gas or a liquid chromatograph, a mass spectrum, etc. and 
the biological assay by which the activity of a living thing or change of activity is evaluated 
are used. 

[0004] A physicochemical analysis method is the approach only now of carrying out the 
quantum of the harmful matter correctly for every class. However, in order to obtain 
sufficient sensibility, it is usually necessary to perform proper pretreatment to a test sample 
according to the measuring object. 

[0005] Moreover, since this approach does not necessarily measure toxicity or the harmful 
nature itself, the judgment of harmful nature is performed by comparing a measurement result 
with a known harmful matter database. 

[0006] Therefore, although this approach is the optimal as a monitor for checking that the 
concentration of the existence of leakage of the specific matter and the specific matter is 
below a reference value etc., it is seldom suitable as a monitor of a general environment 
which can specify beforehand neither evaluation of the unknown matter of harmful nature, 
nor the class of matter. 

[0007] On the other hand, biological assay is the approach of medicating a living thing with a 
test sample and measuring the effect. Therefore, although neither the class of harmful matter 
in a sample nor an amount can be measured correctly, it can be judged immediately that 
harmful matter is in the sample. 

[0008] For this reason, it is used as the one approach of a judgment and evaluation of the 
harmfbl nature of chemicals (for example, new drug etc.) that evaluation of harmful nature 
has not become settled. And into the general environment, it is thought that it is useful also as 
a monitor method forjudging whether there is any harmful matter, and application is 
advanced. 

[0009] However, when harmful matter is discovered, there are many opportunities used as a 
prescreening method performed on the preceding paragraph story of a physicochemical 
analysis method in practice for the cure since the class of harmful matter and the data of an 
amount are need. 

[0010] In the hazard assessment of each chemical using biological assay, since it is necessary 
to evaluate the harmful nature of the matter from various include angles, very many 
approaches, such as an approach using a ** (**) object individual, the organ isolated or 
cultivated and an organization and a cell, and a microorganism, are established. 
[001 1] On the other hand, the present condition is that there is no conventional method 
established about the biological assay as an object for environmental monitors. Although 
various living things and a measurement parameter are chosen by the measuring object, it is 
advantageous to use the microorganism in which it is comparatively simple, considering 



simplicity and to judge quickly and cheaply, and growth has early and versatility in many test 
samples. 

[0012] The harmful matter detection approach of the type which detects the fall of the 
metabolic activity from which harmful matter happens by checking the enzyme of the main 
metabolic fates of a microorganism by current, the type which detects the variation incidence 
which happens when harmful matter acts on Microorganism DNA, and the type which detects 
the action (chemotaxis) based on the chemical sense of a microorganism, or the toxic 
evaluation approach of a chemical is developed. 
[0013] 

[Problem(s) to be Solved by the Invention] If it takes into consideration using for the harmful 
matter monitor in a general environment, since it cannot assume beforehand what kind of 
harmful matter exists, it becomes the biggest technical problem which can measure many 
matter by high sensitivity broadly. 

[0014] Since conventional methods other than the approach using chemotaxis mainly 
detected the intracellular effect of a microorganism, and sharp measurement was hardly 
undetectable about the matter whose essence of being restricted to the matter which is easy to 
pass a cell membrane, and harmful nature is neither an enzyme nor the operation to DNA, the 
range of a chemical detectable by high sensitivity was limited. That is, when it used as an 
environmental monitor, there was a possibility of overlooking existence of much harmful 
matter. 

[0015] On the other hand, a microorganism acts as the monitor of its own environment using 
a chemical sense, takes in a required nutrient, and avoids the harmful matter for itself. The 
microbial population which grows various existences of a microorganism by different 
environment has suggested that the range of the chemical which can be sensed sharp also 
differs. 

[0016] Therefore, if the class of microorganism and a variant are chosen appropriately and it 
uses combining a chemical sense peculiar to each, the range of the chemical which can 
respond may be sharply expandable. 

[0017] However, only by the trial using the chemotaxis used conventionally, the class and 
culture-medium conditions of the microorganism which can be used are limited, and there 
was a problem that harnessing the merit using a chemical sense could not be finished enough. 
[001 8] This invention is made in view of said technical problem, and it aims at offering the 
detection approach of harmful matter of having used the function of the chemical sense which 
the microorganism itself has in addition to metabolic turnover / growth activity of the 
microorganism conventionally used for measurement in order to make it possible to detect 
various matter by high sensitivity. 
[0019] 

[Means for Solving the Problem] In order to attain said purpose, in this invention, this was 
used paying attention to the action based on the chemical sense of each microorganism being 
reflected into like the formation fault of a colony. That is, since the microorganism of the 
same class also forms the colony of various gestalten corresponding to nutrition concentration, 
harmful matter concentration, etc., it can judge whether harmful matter exists in a test sample 
by comparing with the colony formed by the culture medium which measures like the gestalt 
and formation fault of the colony formed by the culture medium which put in the test sample, 
and does not put in a test sample. Process which consists of a process from a to e shown 
below as the concrete approach for realizing this, and obtains the microorganism which can 
be increased by fixed concentration in the artificial culture medium of a. specification 
conditions; 

b. Process which creates the trial culture medium which carried out constant-rate addition of 
the test sample on the same culture-medium conditions, and the contrast culture medium 
which is not added, and inoculates the microorganism of a constant rate into each at the core 
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of a culture medium; 

c. Process which cultivates a contrast culture medium and a trial culture medium by the same 
culture condition until the colony of said microorganism is observed in a contrast culture 
medium; 

d. The process which evaluates possibility that harmful matter exists in a test sample, based 
on process; which compares the gestalt-description of the colony formed in the trial culture 
medium, and the colony formed in the contrast culture medium, and measures a difference, 
and the difference of which e. measurement was done. 

[0020] In the detection approach of said harmful matter, it can be expressed now by repeating 
Process d continuously or intermittently and performing it, using transition of the gestalt- 
description of a colony as the time amount change pattern. In this way, it is possible to judge 
whether harmful matter exists in a test sample by using the obtained time amount change 
pattern for a comparison parameter. 

[0021] Furthermore, in the detection approach of said harmful matter, if culture-medium 
conditions are changed in the specific range and the pair of two or more trial culture media 
and a contrast culture medium is used, still more detailed measurement will be attained. It is 
possible to judge whether harmful matter exists in a test sample by comparing the gestalt- 
description of the colony formed in the trial culture medium in each culture-medium 
condition and the colony formed in the contrast culture medium, and examining those 
differences synthetically. 

[0022] Moreover, in the detection approach of said harmful matter, it is possible to judge 
whether harmful matter exists in a test sample by creating the phase diagram showing the 
relation between culture-medium conditions and the gestalt-description of the measured 
colony, and using this for the comparison of the aforementioned colony. 
[0023] the phase diagram which expresses the relation between culture-medium conditions 
and the time amount change pattern of the gestalt-description of a colony in the detection 
approach of said harmful matter — creating --**** for a comparison of said colony — it is 
possible to judge whether harmful matter exists in a test sample by things. 
[0024] In the detection approach of said harmful matter, the microorganism of the kind with 
which plurality differs, or a stock, respectively moreover, independently Or mix at a specific 
rate and it cultivates in a single or two or more culture-medium conditions. Either of the 
phase diagrams showing the relation between the gestalt-description of the colony formed in 
each contrast culture medium and trial culture medium, its time amount change pattern, and 
culture-medium conditions, Or it is possible to judge whether all are compared and harmful 
matter exists in a test sample based on those differences. 

[0025] In the detection approach of said harmful matter, even if it omits the contrast culture- 
medium creation for every trial by measuring beforehand the gestalt-description of the colony 
formed in a contrast culture medium about each kind, a stock, or mixed microbial population, 
its time amount change pattern, those phase diagrams, and those error range, it is possible to 
judge whether harmful matter exists in a test sample. 

[0026] from the process of the following a as each comparison parameter [ in / on the 
detection approach of said harmful matter, and / a contrast culture medium ], and a measuring 
method of error range to e — becoming ~ a. — process; which obtains each microorganism or 
microbial population by fixed concentration 

b. Process which creates two or more artificial culture media which changed culture-medium 
conditions gradually in the specific range, and inoculates the specific microorganism or the 
microbial population of a constant rate into each at the core of a culture medium; 

c. Process cultivated by the same culture condition until the colony of the inoculated 
microorganism or microbial population is observed in each culture medium; 

d. The process which obtains the gestalt-description of each average colony, and its error 
range from said b by repeating the process of d about process; which measures the gestalt- 



description of the average colony in each culture-medium condition, and its error range by 
repeating said b to c the number [ handling / a number / statistical ] of times and two or more 
microorganisms e. Different, or microbial population, and is put in a database. 
[0027] In the detection approach of said harmful matter, the microorganism which can be 
used can be chosen from Salmonella (Salmonella) including the various variants of 
Escherichia coli (Escherichia coli) and a Bacillus subtilis (Bacillus subtilis), Proteus (Proteus), 
Serratia (Serratia), the various variants of MIKUSO bacteria (Myxococcus), and the group 
that consists of those mixed microbial population. 

[0028] Said measurable test sample is chosen from drugs, a agricultural chemistry-product, a 
chemical, agricultural chemicals, food, those intermediate products, factory emissions, a 
pollutant, dust, waste fluid, water-and-sewage water, the water of a general river, a lake, and 
the sea, an underground water, the water from common soil or a solvent extraction object, 
storm sewage, and the group that consists of those combination objects by the detection 
approach of said harmful matter. 
[0029] 

[Embodiment of the Invention] The example using two kinds of microorganisms currently 
reflected as colony morphosis of a format from which the action based on a chemical sense 
differs, and the difference differs is explained below. 

Example 1 : in the example of the example [microorganism and motile check] beginning of 
use of the microorganism which has maneuverability in a half fluidity culture medium The 
microorganism ensemble inoculated into one point repeats movement and growth using the 
microorganism which has maneuverability in a half-fluidity culture medium. The colony 
pattern of the radial to form () [ E.] O.Budrene and H.C. Berg, Complex patterns formed by 
motile cells of Escherichia coli, Nature, vol.349, p.630-633, and 1991, it is indicated in detail 
-****- it used. Here, three kinds of stocks (K2 share, 21 shares of BL(s), 109 shares of 
JM) of Escherichia coli (Escherichia coli) were used as a microorganism. If it is the 
microorganism which shows maneuverability and chemotaxis (for example, a salmonella, 
Bacillus proteus vulgaris, a Bacillus subtilis, etc.), all can be used similarly. 
[0030] However, when using a new microorganism, it is desirable to grasp somewhat 
beforehand the maneuverability of the microorganism and the pattern of how to be able to do 
culture-medium conditions and a colony. The culture medium with which the microorganism 
went into the slide glass is carried out under one-drop **, and that a microorganism has 
maneuverability can check it by looking easily by microscope observation. Observation of a 
colony pattern should just use the same approach as culture by the contrast culture medium 
described below. 

The process of the beginning of the [approach of culture and trial] invention is a process 
which cultivates a microorganism by fixed concentration. Escherichia coli is inoculated into 
an artificial culture medium in a trial, and the subsequent colony morphosis is observed. At 
this time, if the first number of microorganisms is not fixed, depending on time amount 
required for colony formation, and conditions, a difference may appear in the colony gestalt 
itself. 

[0031] for this reason, beforehand, a microorganism is increased in a liquid medium so that it 
may become fixed concentration — making — it — constant-rate ****-- a fixed number of 
microorganisms by things are used by trial. Cultivating is convenient until it is saturated in 
culture medium, in order to make concentration regularity. 

[0032] Here, the liquid medium which was mixed one kind to the M9 minimal medium, and 
created the carbon source to it was used for culture-medium conditions. The carbon source 
chose from the matter in a citric acid cycle (succinic acid etc.). Although the above culture- 
medium conditions may change the class of matter, and an amount, they need to perform a 
preliminary test beforehand and need to decide whether it is suitable for the microorganism to 
be used. 



[0033] In addition, although not stated in detail, it is necessary to use the usual 
microbiological technique and know-how also including sterilization actuation at the time of 
culture-medium creation and the handling of a microorganism. 

[0034] Using the platinum loop, little ON **** and after mixing, **** culture of the 
microorganism used for 2ml of created culture medium at a trial was carried out by part for 
37 degrees C and 120 cycle/for 24 hours. By this culture, microorganism concentration rose 
from the 9th power of about 10 to 10th power piece [/ml / about ] concentration, and it will be 
saturated. This culture condition is conditions usually used well, and if made to fixed 
concentration, it will not be limited to the conditions and approach which were shown here. 
[0035] In order to investigate concentration, the microorganism in culture medium may be 
directly counted by microscope observation, and the rate of the absorption of light may be 
measured and calculated using a spectrophotometer etc., and it dilutes further, and it may 
cultivate by the standard culture medium and the colony count created may be counted, any — 
the law of microbiology — it is the approach established as a method and is not limited to the 
technique. 

[0036] On the other hand, it was parallel to said culture and the culture medium was created. 
Here, an agar (concentration: 0.25%), M9 salts, four kinds of amino acid (L-methionine, L- 
threonine, L-leucine, L-histidine), and the culture medium that consists of a carbon source 
(succinic acid) were created. It put 10ml of this culture medium at a time into the plastics 
petri dish with a diameter of 9cm, and the petri dish was divided into two groups, before an 
agar becomes hard — a group — a petri dish — as a reference solution — ethanol — respectively 
— every 0.1ml — putting in — stirring ~ already — a group — on the petri dish, it put in at a 
time 0.1ml (ethanol which has melted beforehand matter - currently suspected as nonyl 
phenol-endocrine disruptors) of test sample solutions, and they were stirred, respectively. The 
petri dish was left in the room temperature, the agar was solidified, and the half-fluidity 
culture medium the object for contrast and for a trial was created. 

[0037] The adhesion kind of the microorganism culture medium 10 microliter (it is made the 
number of microorganisms and is the 7 - 8th power individual of about 1 0) created above was 
carried out to the created contrast culture medium and the trial culture medium near the 
center of a petri dish, respectively. The inoculated petri dish was put into the 25-degree C 
incubator, from 24 hours, was put for 72 hours and cultivated. In the Escherichia coli used 
here, it was observed in the contrast culture medium that the small spot in which the 
microorganism flocked by 72 hours is distributed widely. 

[0038] The clear difference was looked at by the number of the spots, size, regularity, etc. 
when the colony pattern formed in the shape of a spot was compared between the contrast 
culture medium and the trial culture medium. This difference is the effect which the test 
sample (in this case, nonyl phenol) put into the trial culture medium had. 
[0039] If such a difference appears when the sample extracted from the environment is used, 
possibility that a certain harmful matter is contained in the sample will be shown. For a 
quantitive comparison, photography and video photography are performed, it downloads to a 
computer, image analysis is performed, and measuring is possible. It is thought that it will 
become possible the class of harmful matter included in inside and to presume an amount etc. 
only from the difference which appeared here in the future if the same trial as the above is 
performed by various matter and concentration and the relation between the difference in 
colony formation and the matter is put in a database, although it cannot do in the present 
condition. 

[0040] Furthermore, the database about various microorganisms is created for this, the effect 
of the same test sample is investigated using two or more microorganisms, and detailed 
evaluation is attained by collating with a database. 

example 2: — the example of use of the microorganism increased in the shape of a string in a 
solid medium [a microorganism and a migratory check] — in this example, while the 
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microorganism inoculated into one point had stood in a row in the shape of a string using the 
microorganism which has migratory in a solid medium, growth was repeated, and the 
microorganism which can occupy a large area by that cause to a colony was used. Here, one 
kind of stock (12 share) of a Bacillus subtilis (Bacillus subtilis) was used as a microorganism. 
If a colony can be increased over the large range on a solid medium, it can use similarly 
except the microorganism shown here. 

[0041] However, when using a new microorganism, it is desirable to grasp somewhat 
beforehand the culture-medium conditions of the microorganism and the format of how to be 
able to do a colony. Observation of a colony pattern should just use the same approach as 
culture by the contrast culture medium described below. 

The process of the beginning of the [approach of culture and trial] invention is a process 
which cultivates a microorganism by fixed concentration. A Bacillus subtilis is inoculated 
into an artificial culture medium in a trial, and the subsequent colony morphosis is observed. 
At this time, if the number of microorganisms is not fixed, depending on time amount 
required for colony formation, and conditions, a difference will appear in the colony gestalt 
itself. 

[0042] for this reason, a microorganism is increased in a liquid medium so that it may 
become fixed concentration beforehand — making — it — constant-rate **** --it enables it to 
use a fixed number of microorganisms by things by trial In addition, cultivating is convenient 
until it is saturated in culture medium, in order to make concentration regularity. 
[0043] Here, 10% solution of a neutrient broth (Nutrition research) was used for culture- 
medium conditions. Although this culture-medium condition may change the class of matter, 
and an amount, it needs to decide beforehand whether it is suitable for the microorganism to 
be used by the preliminary test. 

[0044] Using the platinum loop, little ON **** and after mixing, **** culture of the 
microorganism used for 2ml of created culture medium at a trial was carried out by part for 
37 degrees C and 120 cycle/for 24 hours. By this culture, microorganism concentration rose 
from the 9th power of about 10 to 10th power piece [/ml / about ] concentration, and it will be 
saturated. This culture condition is conditions usually used well, and if made to fixed 
concentration, it will not be limited to the conditions shown here, in order to investigate 
concentration — the law of said microbiology carried out — the approach established as a 
method is used. 

[0045] On the other hand, it was parallel to said culture and the culture medium was created. 
Here, an agar (0.5%) and the culture medium which consists of a neutrient broth (10%) were 
created. It put 1 0ml of this culture medium at a time into the plastics petri dish with a 
diameter of 9cm, and the petri dish was divided into two groups, before an agar becomes hard 
— a group — a petri dish — as a reference solution — ethanol — respectively — every 0. 1ml — 
putting in — stirring — already — a group — on the petri dish, it put in at a time 0.1ml (ethanol 
which has melted beforehand matter - currently suspected as nonyl phenol-endocrine 
disruptors) of test sample solutions, and they were stirred, respectively. The petri dish was 
left in the room temperature, the agar was solidified, and the contrast culture medium and the 
trial culture medium were created. 

[0046] The adhesion kind of the microorganism culture medium 10 microliter (it is made the 
number of microorganisms and is the 7 - 8th power individual of about 1 0) created above was 
carried out to the created contrast culture medium and the trial culture medium near the 
center of a petri dish, respectively. The inoculated petri dish was put into the 25-degree C 
incubator, from 24 hours, was put for 72 hours and cultivated. With the Bacillus subtilis used 
here, the colony with a diameter of about 3-5 centimeters was observed in the contrast culture 
medium in about 24 hours. 

[0047] The pattern of the formed colony was compared between the contrast culture medium 
and the trial culture medium. The qualitative not much big difference was not seen about a 



macroscopic colony gestalt. 

[0048] However, although the cell connected in the shape of a string to the colony of a trial 
culture medium although the colony of a contrast culture medium was formed in the cell 
connected in the shape of a string when the element which forms a colony was observed 
under the microscope was also observed, in addition to it, it was made the number of cells, 
and the string with short extent, the thing divided into the single cell were observed partly. 
For the quantitive comparison, a photograph was taken, it downloaded to the computer, and 
the diameter of a colony, the area of a colony, the die length for a string-like part, the number 
of amputation stumps, the fractal dimension of a colony gestalt, etc. were measured. 
[0049] The difference was seen between the colonies of a contrast culture medium and a trial 
culture medium also about which parameter. This difference is the effect which the sample 
(in this case, nonyl phenol) put into the trial culture medium had. If such a difference appears 
when the sample extracted from the environment is used, possibility that a certain harmful 
matter is contained in the sample will be shown. Although neither the class of harmful matter 
included in inside nor an amount can be presumed in the present condition only from the 
difference which appeared here, if the same trial as the above is performed by various matter 
and concentration and the relation between a difference and the matter is put in a database, it 
will become possible in the future. Furthermore, the database about various microorganisms 
is created for this, the effect of the same test sample is investigated about two or more 
microorganisms, and detailed evaluation is attained by collating with a database. 
[0050] 

[Effect of the Invention] Since the chemical sense is also used [ according to this invention ] 
in addition to the proliferation potential force which a microorganism has so that clearly from 
the above explanation, sensibility is improved by measurement compared with detection of 
only enzyme activity. Moreover, the correspondence to various chemicals is attained by using 
combining a microorganism with the property in which the susceptibility of the matter differs. 
[0051] For this reason, it can evaluate simple whether it is that harmful matter exists in a test 
sample as a monitor of the harmful matter of a general environment at low cost, and quickly. 
In various scenes, it can use effectively like the use as a method of examining the preceding 
paragraph story of physicochemical analysis. Moreover, even if independent, it can use as the . 
toxicity of a chemical, or the evaluation approach of harmful nature. 



[Translation done.] 
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PROBLEM TO BE SOLVED: To provide a method for detecting a harmful substance by the use of a 
microorganism in which the chemical sensitivity of the microorganism is utilized for expanding the 
range of detectable harmful substances. 

SOLUTION: This method for detecting a harmful substance to judge whether the harmful substance 
is contained or not in a test sample comprises the following processes; a. a process for obtaining in 
a constant concentration a microorganism capable of proliferating in an artificial culture medium 
having specific conditions; b. a process for making a test culture medium containing a constant 
amount of the test sample and a control culture medium not containing the test sample in the same 
culture medium and then inoculating a constant amount of the microorganism in the centers of the 
culture media, respectively; c. a process for culturing the control culture medium and the test 
culture medium in the same culture conditions until the colony of the microorganism is observed; d. 
a process for comparing a colony formed in the test culture medium with the colony made in the 
control culture medium, and then measuring the difference; and e. a process forjudging on the basis 
of the measured difference whether the harmful substance is contained or not in the test sample. 
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